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Academic Background   Ph. D (Physics) 

Indian Institute of Science, Bangalore, India (2003) 

              Thesis Title: Studies on vortex lattice in the presence of  
                                regular array of pinning centers  

  
            M. Sc (Physics) 

Indian Institute of Science, Bangalore, India (1998) 
                                                          CGPA: 6.3/8.0 

  
   B. Sc (Physics)  

Chemistry, Mathematics (subsidiary subjects) 93.7% (1995), 
Kerala University  
Fatima Mata College, Kollam, Kerala, India  

 
   Pre-Degree  

Physics, Chemistry and Mathematics  83% (1992)  
Mahatma Gandhi University 
St. Berchman’s College, Changanecherry , Kerala, India 

 
  Secondary School Leaving Certificate 
  All subjects 91.5% (1990) 

Board of Examinations, Government of Kerala  
Kristu Jyoti High School, Changanecherry, Kerala, India  

 
 

Scholarships won            Council of Scientific and Industrial Research (CSIR)- Junior Research 

fellowship (Dec -1999) 
   

 

Languages Known   Malayalam, English and Hindi 

 
 
 
 
 
 
 
 
 
   



 
 
Work Experience                                 ● Aug 1998 – Aug 2003: Ph. D (I. I. Sc., Bangalore)                                                         

                                                            ● Oct 2003 – Dec 2004: Postdoctoral work (Univ. of Stuttgart)   

                                                       ● Jan 2005 – Dec 2005: Postdoctoral work (I. M. Sc. , Chennai) 

                                                       ● Jan 2006 – June 2021: Assistant Professor (BITS-Pilani) 

                                                             ● June 2021 – Present: Associate Professor (BITS-Pilani) 

                                                       ● Served as Head of the Department of Physics during the  

                                                                period Nov – 2016 to Nov - 2018  

                                                         
Teaching                                             I have expertise in teaching undergraduate and graduate level  
                                                           physics courses. My teaching feedbacks over the years have 
             been exceptional.  
 
                                                           Teaching feedback for the year 2018-19 (points out of 10): 

1. Mechanics Oscillations Waves:  9.26 
2. Computational Physics           :  9.86 
3. Physics Laboratory – 1           :  9.13 
4. Electromagnetic Theory – 2    :  9.70 

 
 
 
    Physics courses I have taught:  
                                                  ● Mechanics Oscillations and Waves   ● Physics Lab – 1  

                                                  ● Electromagnetic Theory – 1   ● Physics Lab – 2 
                                                  ● Electromagnetic Theory – 2   ● Computational Physics 
                                                  ● Statistical Physics    ● Quantum Mechanics – 2 
                                                  ● Solid State Physics  ● Advanced Physics Lab 
                                                  ● Theory of Relativity  ● Special Topics in Statistical Physics 
                                                  ● Selected Topics in Solid State Physics  
    ● Nonlinear Dynamics and Chaos ● Classical Mechanics 
 
                                                Cross disciplinary courses taught: 

                                                  ● Math – 2 (Linear Algebra and Complex Analysis)  

                                                  ● Computer Programming   ● Thermodynamics  
 
           

     I have offered close to 100 student projects of which 4 were     
                                                  Towards master ’s thesis. Given below are a few of the 
                                                  projects that were carried out under my supervision:  

 

• Modelling of auditory neuron response – Akshay 
Sasikumar (Work presented in CDSA conference IIT 
Guwahati) 

• Rumor spreading model on adaptive networks - Monte 
Carlo simulation studies – Pratyush Kumar 

• History of ideas in Electricity and Magnetism – Sayantan 
Ghosh 

• Estimation of Correlation function for a 2D fluid in the 
presence of substrate – Krishna Yasaswi 

• Modelling non-linear systems using Voltera and Weiner 
series – Shobik Bhadraray 

• Construction of a rotating table to study the trajectory of 
particles on a rotating table – Tanuja Sawant 

• Identification of mirror neurons in recurrent neural 
networks – S. Aditya 

• Automated speaker tracking system by audio-based 
source localization – Eashan Tilve 

• Delineating the depinning mechanism in 1D crystals – 
Gargi Biswas  

•  Algorithm using biased random walk to study homing 
behavior in ants – Surbhi Khetrapal 

 
 
 



 
 
 

 

• Phase transition in ultra-cold atoms in optical lattices 
with disorder – Pratik Maheswari 

• Simulations related to motion of particles on a rotating 
table – A Agha, S Gupta (Formed part of an AJP paper)  

 

 

Research                                                My research interests are in the areas of soft condensed 

matter physics and interdisciplinary physics . Some of my 

research effort also relates to basic physics and is tied to the 

material I teach in various courses. Given below is a brief 

overview of my recent works. 

 

• Depinning and peak effect in 2D crysta ls in the presence of 

periodic pinning:  We have observed the peak effect phenomenon 

that is normally seen driven systems in the presence of disorder, 

in a much cleaner system of periodic pins. (Physica A, 556 

124737 (2020)) 

• An alternative proof for Euler rotation theorem and Chasles’ 

theorem in rigid body kinematics:  We have given an alternative 

geometric proof for these important theorems in classical 

mechanics. The proof is elementary and should be  accessible to 

undergraduate students. (Mathematical Intelligencer, 42, 44-49 

(2020))  

• Information thermodynamics:  We have recently been working on 

implementation of efficient transfer of information to free energy 

in model systems. In particular we have been looking at a 

simplified version of the Maxwell refrigerator proposed by Mandal 

et al. and trying to study the optimal power transfer. We have 

also been working on understanding the information to free 

energy conversion in experimental systems involving  colloidal 

particles by studies employing Brownian dynamics and molecular 

dynamics simulations. (Phys. Rev. E, 103, 022131 (2021))  

• Minimal modelling of type-1 auditory neuron spiking:  We have 

used a combination of a nonlinear oscillator, an RC oscillator and 

an inhomogeneous Poisson process to model the spiking 

behavior of Type – 1 auditory neuron. (The preliminary results 

from the model were presented in Complex Dynamical 

Systems and Application conference at IIT – Guwahati, Dec – 

2017)  

 

 

 

 

 



 

• Threshold dependent activation of active transport in nuclear 

membrane: In collaboration with the optics experimental group in 

the department, we have been trying to model certain interesting 

behaviors seen in nuclear membrane transport, in particular the 

non-monotonic variation of dextran concentration inside the 

nucleus as a function of time. (Work in progress, 2021) 

 

• Ant trail shapes in the presence of linear edges:  We have 

successfully modelled the edge following and corner cutting 

behavior of ant trails using a s imple mathematical model. (‘When 

to cut corners and when not to’, Mathematical Intelligencer, 

36, (2014)). We have now extended this work by carrying out an 

agent-based model that captures the individual level ant behavior 

to explain the dynamics of trail formation. (Manuscript under 

preparation, 2021)  

 

• Particle sliding on a rotating table:  We have analytically and 

numerically studied the motion of a particle moving on a rotating 

table to which it is fr ictionally coupled. Interestingly, one can 

define an angle dependent escape velocity for the particle. 

(‘Particle sliding on a turntable in the presence of friction’, 

American Journal of Physics, 126 (2015) )  

 
                                                

 

Institutional Work                           Some of my key contributions towards institution building:  

• As the Head of the department, coordinated the department in 

applying for FIST funding for departmental development. 

Proposal prepared and presented. Rupees 2.8 Crore FIST 

funding received in 2018. 

• A minor program in Physics  was initiated (2016)  

• Annual meeting of physicists working in and around Goa (called 

the annual Goa Physics Meet) was initiated (2017) 

• Faculty Coordinator for setting up BITS Connect 2.0 on campus 

that connected, via telepresence class room and video 

conference facility, the four campuses of  BITS Pilani. 

• Faculty advisor for the BALOONSAT project (2018) 

• Faculty advisor for  Project KRATOS (2020)  

• Delivered a set of invited lectures on Thermodynamics at 

Parwathibhai Chowgule College (2020)   

• Designed a new course, Theoretical Neuroscience (2017) 

• Designed new experiment on Fourier analysis of musical notes  

which is now part of Physics Lab – 1 

 

 

 



• Faculty coordinator for the student technical festi val, Quark, for 

three years 2010 – 2013 

• Set up Physics Labs (Labs 1 and 2 which deal with mechanics, 

electricity and magnetism and optics)  

• Worked as a Cross Campus Curriculum Committee member that 

looked at the curriculum review in the year 2012  

• Part of the team that implemented LMS, Moodle, on campus . 

• As coordinator for Department Committee for Academics , 

worked towards: Minor program in Physics, BE program in 

Engineering Physics, Department feedback analysis, Program 

outcome analysis for Physics MSc program and greater student 

faculty interaction on academics 

• Member of Doctoral Advisory Committee for 6 PhD students 

• Have interacted with industry as a Practice School instructor, 

wherein students spend 2 months in indust ry as part of their 

course work 

• Faculty coordinator for conduction BITSAT  online entrance 

exam at one of the off-campus centers 

• Have contributed extensively to BITSAT (the BITS – Pilani online 

entrance exam) question preparation 

• Delivered short courses on Quantum Mechanics  and 

Electromagnetic Theory to college teachers in Goa, during the 

workshops conducted by Indian Association of Physics 

Teachers 

• As a member of the first Department Research Committee, was 

involved in building up the research program in the department 

(2012 – 2014) 

• Part of the team that implemented flipped class room teaching 

model for first year physics course 

                                                       

 

Publications                              1. T. Joseph and V. Krian, Efficiency estimation of an equilibrium 

                                                      version of Maxwell refrigerator, Phys. Rev. E, 103, 022131 (2021) 

                                                  2. T. Joseph, Bead on a rotating rod: why does the bead move out if  

                                                      there is no radial force? Physics Education 56, 035025 (2021)  

                                                  3. T. Joseph, An alternative proof for Euler’s rotation theorem,                              

                                                       Mathematical Intelligencer 42, 44-49 (2020) 

                                                  4. T. Joseph, Brownian dynamics study of driven partially pinned  

                                                      solid in square array of pinning centers: Enhanced pinning close to  

                                                      the melting transition, Physica A, 556, 124747 (2020)   

                                                  5. A. Agha, S. Gupta and T. Joseph, Particle sliding on a turntable  

                                                      in the presence of friction, Am. J. Phys, 83, 126 (2015) 

                                                  6. P. Mandrekar and T. Joseph, When to cut corners and when not to,  

                                                     Mathematical Intelligencer, 36, 70 (2014) 

 

 



                                                                                                                                                                                                                      

                                                 7. T. Joseph and C. Dasgupta, Structure and magnetization of 2D  

                                                      vortex arrays in the presence of periodic pinning, Phy. Rev.  B, 67, 

                                                      214514 (2003) 

                                                 8. T. Joseph and C. Dasgupta, Continuous melting of a partially  

                                                      pinned two-dimensional vortex lattice in the presence of square  

                                                      array of pinning centers , Phy. Rev. B 66, 212506 (2002)  

 

Manuscripts under                   1. T. Joseph, Ideal quadrupolar fields using the force equation  (2021)  

Review/Preparation                  2. V. Kiran and T. Joseph, Information to free energy conversion:  

                                                     Optimization and study of correlation effect on colloidal particle 

                                                     moving in a corrugated potential with drive (2021) 

                                                3. Neil Jayesh Shah and T. Joseph, Quantum Szilard Engine using  

                                                    distinguishable particles (2021) 

                                                4. T. Joseph et al., Minimal model of auditory neuron spiking behavior: 

                                                     Tuning curves and phase locking in spike pattern (2021) 

 

                                                 

Conferences                            1. Invited to participate and present our work in the International   

                                                      meeting, Fluctuations in Nonequilibrium systems: Theory and  

                                                      Applicatons, ICTS Bangalore (2020) (cancelled due to COVID)           

                                                 2.  5 th International conference on Complex Dynamical Systems  

                                                     and Applications, IIT- Guwahati, India (Dec, 2017)  

                                                 3. 10 th International Vortex Workshop, TIFR, Mumbai (Dec, 2005)  

                                                 4. Spring Meeting of Condensed Matter Divis ion of DPG,  

                                                        Regensburg, Germany (Mar, 2004)  

                                                 5. Summer School on Slow Relaxation and Nonequilibrium  

                                                     Dynamics in Condensed Matter, Les Houches, France (2002) 

                                                 6. Statphys – Kolkota IV, International Conference on Statistical   

                                                     Physics, Kolkota, India (Jan, 2002) 

                                                 7. First Conference of Asian Consortium for Computational  

                                                     Material Science, JNCASR Bangalore (2001)  

                                                 8. Recent Trends in Nonequilibrium Statistical Physics, IISc,  

                                                     Bangalore (1999) 

                                                 9. Golden Jubilee Conference on Liquid Crystal and other Soft  

                                                     Matter, RRI Bangalore (1998)  

                                                10. Royal Society - Unilever – IndoUK forum on Structure and  

                                                     Dynamics of Materials in the Mesoscopic Domain, Pune (1997)  

                                                                                      

Project proposals                    1. Brownian dynamics studies on depinning, melting and dynamic  
                                        phases of driven partially pinned vortex lattice (Submitted as PI  
                                        under SERB Core Grant in March, 2020. Proposal accepted.  
                                        Grant amount: Rs. 18.2 Lakhs)  
  
                                      

 
 
 

 



 

 

 

 


